Laparostomy is a surgical technique enabling the surgeon to leave abdominal fascial edges opened after a laparotomy. This is a useful tool that can be very important in patients with intraabdominal hypertension. Open abdomen indications are: trauma, severe abdominal sepsis, intestinal infarction, vascular surgery and when the surgeon cannot close the abdomen due to high intra abdominal pressure in order to avoid abdominal compartment syndrome or in case of a second look in order to evaluate the conditions of the abdomen (and particularly of the gut). We used this technique in a low income country for a patient with intestinal obstruction where performing a primary anastomosis during the first operation was at high risk of leakage.
Abstract
Laparostomy is a surgical technique enabling the surgeon to leave abdominal fascial edges opened after a laparotomy. This is a useful tool that can be very important in patients with intraabdominal hypertension. Open abdomen indications are: trauma, severe abdominal sepsis, intestinal infarction, vascular surgery and when the surgeon cannot close the abdomen due to high intra abdominal pressure in order to avoid abdominal compartment syndrome or in case of a second look in order to evaluate the conditions of the abdomen (and particularly of the gut). We used this technique in a low income country for a patient with intestinal obstruction where performing a primary anastomosis during the first operation was at high risk of leakage.
A middle-aged woman was admitted in Pope John's Hospital -Aber, Uganda for abdominal pain and intestinal obstruction (IO) symptoms. A laparotomy found a tract of small gut necrotic and twisted under a single adhesion. The small gut above the volvulus was dilated for the obstruction created by the adhesion. We decided to excise the necrotic intestine and leave the abdomen open for a second look and delayed anastomosis and closure. The managing of the IO was conducted by inserting a big Foley catheter in the proximal intestine to drain its enteric content in a similar fashion to a guided external fistula.
Open abdomen is a very important technique, relatively new, that can impact positively in treating some surgical patients even in rural hospitals and in the absence of Intensive Care Unit. A simple trick can solve successfully the IO due to the volvulus. Laparostomy should be spread more in African and low-income countries.
Case Report
A 42(?)-year old woman came to Aber Hospital at around 7:00 p.m. and was admitted in October 2015 to the surgical ward complaining severe abdominal pain, she was not passing stools and flatus for the past 5 days and she had no history of previous surgeries. The patient was hemodynamically stable, although slightly tachicardic (BP 100/70, HR 100 bpm). Clinically she presented with severe abdominal distension and signs of peritonitis. Rectal exploration was carried out at hospital admission showing empty rectus. We tried to manage this case conservatively by passing a rectal tube thinking it could have been a sigmoid volvulus, very frequent in African communities but after a plain abdominal XR we realized the distension was coming from the small gut. Blood tests showed a mild leukocytosis, normal Hb and PLT. The patient started resuscitation fluids, IV antibiotics, and pain relief, we passed a NGT and urinary catheter. An explorative laparotomy was planned the following day: despite she was slightly peritonitic at presentation, it was impossible to set up the theatre and perform the operation sooner due to logistic deficiency. The NGT output before the operation was about 100 mls and urine output about 1500 mls. The operation was undertaken the following morning, as soon as it was possible to arrange the theatre (around 8:00 a.m.), and the patient's vital signs were stationary from the former evening. The patient was premedicated with diazepam and pethidine. General anesthesia was induced with an iv ketamine bolus and iv suxamethonium, then maintened with ketamine iv in continuous drip (due to lack of inhalation anesthetic drugs) and atracurium. Both induction and maintenance were carried on by a Technician in Anesthesia, due to the lack of Doctors specialized in Anaesthesia. We performed a laparotomy (midline over and below the umbelicus) finding a small gut intestinal infarction due to a kinking under an adhesion. A fast but accurate exploration of the abdomen showed presence of matt fluid. Proximal bowel loops appeared distended up to Treitz ligament (about 4 cm in diameter), thickened, hyperemic, edematous and paralytic. Distal ones appeared empty. The necrotic loop was located at about 3 m from Treitz and at about 30 cm from the ileo-cecal junction, with a total extension of about 1.5 m. We performed an intestinal resection of the necrotic gut about 1. extremities of the resection with continuous Vicryl 3/0 seromuscular sutures. We decided not to anastomize primarily the vial remaining segments because resection edges appeared suffering and of different size. Therefore, since during the operation we noticed that local conditions of the surgical field did not allow a safe anastomosis, we decided to leave the abdomen opened. To avoid peritoneal contamination (there was even no availabilty of reliable sucking devices) and to spare time we decided not to drain the intestinal fluids of the distended gut by opening the small intestine. Thus, we inserted in the distal tract of the upper resection, through an enterotomy on the antimesenteric side of the ileum, a big Foley catheter (n. 22) fixed with a double purse string with the purpose of derivating the intestinal content of the distended intestine outside (Figure 2 ). The abdominal wall was left opened likewise a laparostomy, protecting the abdominal content with a sterile plastic urine bag sutured with Vicryl 3/0 to the fascial edges (Bogota bag) (Figure 3 ). 1 The duration of the whole operation was approximately one hour. It is possible that in another setting (a hospital supplied with more resources), the author might have opted for another operation and would have probably performed a primary anastomosis draining the intestinal obstruction during the same procedure, but in a rural hospital everything should be done to minimize the post op complications. The woman was sent in surgical ward for resuscitation and stabilisation, as the ICU is unavailable. In the I POD the discharge of intestinal content was about 400 mls and the following day, before taking again the patient to the theatre, about 700 mls. After 48 hours the patient was brought back to the theatre for the second look operation. We found a very detended intestine and no signs of peritonitis. After removal of the Foley catheter we proceeded to perform an ileo-ileal side-to end anastomosis with an interrupted Vicryl 3/0 single layer suture. The gut appeared vial, vital and patent. Finally we closed the muscular sheath using a Nylon n. 2-interrupted suture without need of detensive incisions on the pararectal fascial edges (Figure 4) . Skin was sutured using Nylon 2 interrupted stitches. The PO period was uneventful and without any complication, the patient was disCase Report 
Discussion
The aim of this paper is to show that is possible to carry out the open abdomen technique with limited resourses. It is well known and accepted that laparostomy is useful in many cases in which closing the abdominal wall can be dangerous and at risk of developing high intra abdominal pressure. 2, 3 Open abdomen allows surgeons to abbreviate initial surgery in very severe compromised patients and relook surgery in patients with ongoing sepsis. It can prevent abdominal compartment syndrome 4 until the patient is appropriately resuscitated and hemodynamically stable but also it permits to delay intestinal anastomosis 5 avoiding stoma formation and enables the surgeon to revise the abdominal cavity regularly and to check the efficacy of the drainage without repeated damages to the abdominal wall. 6 Stage laparotomy was initially described in trauma setting, with resection of injured bowel without anastomosis and returning to complete GI reconstruction once the patient is stable and more likely to heal. 7 Especially in poor countries open abdomen may prove to be a useful surgical option in those patients having severe sepsis and septic shock, but also in more stable patients and less severe diseases as a substitute of the so called on demand strategy. 2, [8] [9] [10] [11] [12] This patient had three reasons to develop acute abdomen (vascular, mechanical and septic), resulting in a surgical indication as the patient developed intestinal necrosis and small bowel obstruction due to the single adhesion and secondary peritonitis due to the bacterial translocation and potentially contamination of the surgical field with enteric fluid.
In patients with compromised tissue perfusion, primary anastomosis is at high risk of anastomotic leakage resulting in increased mortality. In these patients, consideration should be given to initially control the source of peritoneal contamination and delay the bowel anastomosis. 13, 14 The open abdomen procedure is a significant surgical advance, as part of damage control techniques in severe abdominal trauma. 15 Surgeons should be aware of the pathophysiology of severe intra-abdominal sepsis and always keep in mind the option of open abdomen in order to be able to use it in the right patient at the right time. However, the use of this technique has been described in very modern contests, but only few Authors relate about their experience in poor countries where human and technical resources are limited. 16 In low income countries, surgery is not widely recognized as a public health issue. 17 The first and usual application of laparostomy is for management of traumas and abdominal sepsis. Nevertheless, many further indications were afterwards found as appropriate applications of open abdomen. 13 Thus it is advisable every time the closure of the abdominal wall is not possible or determines a high risk of complication with need of relaparotomy. 18 With this kind of operation, revisions allow to identify quickly anastomotic dehiscences or any problem that can occur into the abdomen. 19 Caronna et al. hypothesised the usefulness of laparostomy for the early diagnosis and treatment of complications in management of typhoid intestinal perforation in rural hospital in northwestern Benin. 19 Open abdomen procedure is defined as intentionally leaving the fascial edges of the abdomen un-approximated (laparostomy). The abdominal contents are exposed and protected with a temporary coverage. 20, 21 The choice of submitting this
case to an open abdomen technique was due to the previous experience of the senior surgeon in the same hospital. An abrupt power cut can bring huge complications even to routine surgery. We performed a very similar operation of IO in a younger woman and during the procedure, at the time of suction of the intestinal content, suddenly the power was off: despite our efforts, the result was the massive contamination of the abdomen with a very poor control source. 22, 23 What is it possible with so limited resources? Can we perform lightly a primary ileostomy and condemn the patient to a hard time until the closure of the ileostomy is possible (if it will ever be) or can be done? Are we sure about the presence of a surgeon able to close the stoma after the complete recovery of the patient? Making an anastomosis and waiting the almost sure breakdown of the anastomosis in a contamined field? How to manage the much distended bowel, minimizing the surgical procedure and the possible complications? Why don't we try an open abdomen procedure with a simple trick performable everywhere? The problems we faced with were the intestinal obstruction, the peritonitis secondary to the intestinal necrosis, the necrotic intestine to be resected, the anastomosis to be performed. The case we present is about IO due to a volvulus with intestinal necrosis of the small gut treated with damage control techniques. We feel that open abdomen technique is helpful in treating intestinal obstruction, especially in the absence of intensive care unit. The placement of a big Foley catheter creating an external enteric fistula can be useful to solve naturally the distension and intestinal edema, avoiding the contamination of the abdomen. Improvements in understanding and preventing paralytic ileus through changes in postoperative care and, we suppose more importantly, in the managing of the operation, may facilitate recovery of gastrointestinal function after abdominal surgery, avoiding the so feared acute gastrointestinal failure in the postoperative patient. 8 An important challenge is also to explain to the all staff (particularly to the anesthetists) this very new technique that may seem so far to the very aggressive routine approach. 24 With limited resourses available open abdomen technique remains a big challenge in poor countries. In order to succeed in this great challenge it is important to understand the pathophysiology of abdominal hypertension 25 and spread the new knowledge among physicians and surgeons working in lowincome hospitals. 26 Even in case of scarce resources, the concept of damage control surgery and its application with tension-free closure of the abdominal wall after abbreviated laparotomies can increase survival rates in critical patients. 27 Moreover the awareness of the potential complications for clinicians and staff using laparostomy should be mandatory not to turn a good surgical tool into malpractice. 28 
Conclusions
Laparostomy is a safe and feasible procedure in low-income countries and it should be supported.
We found this simple trick (insertion of a big Foley), more physiological in draining the intestinal content than squeezing the intestinal content up through the NG tube or sucking the bowel through a new opening of the gut with the risk of contamination and poor source control. This simple procedure obtained almost complete normalization of the abdominal surgical field, restoring the normal size of the intestine without traumatic procedures. In low-income countries it is advisable to manage complicated intestinal obstruction with laparostomy, in opposite to rich countries where technical resources are not comparable. 
